Counahan, R., and Mearns, M. B. (1975). Archives Abnormal exercise-induced bronchial lability and skin atopy have been shown in patients with cystic fibrosis (CF). Day and Mearns (1973) reported that only 27% of 52 children with CF had normal bronchial lability in response to exercise, and McCarthy, Pepys, and Batten (1969) found that 43 % of 57 CF patients had positive skin reactions to common allergens. A higher than normal prevalence of increased bronchial lability and skin atopy has been shown in the relatives of children with asthma and of infants with wheezy bronchitis (Konig and Godfrey, 1973a, b). The present study was done to determine the prevalence of abnormal bronchial lability and skin atopy in children with CF and their first-degree relatives.
and 27% of relatives. The results showed that increased prevalence of bronchial lability, but not atopy, is found in first-degree relatives of CF children, and that the abnormal lability and atopy found in CF children does not indicate a familial allergic background.
Abnormal exercise-induced bronchial lability and skin atopy have been shown in patients with cystic fibrosis (CF). Day and Mearns (1973) reported that only 27% of 52 children with CF had normal bronchial lability in response to exercise, and McCarthy, Pepys, and Batten (1969) found that 43 % of 57 CF patients had positive skin reactions to common allergens. A higher than normal prevalence of increased bronchial lability and skin atopy has been shown in the relatives of children with asthma and of infants with wheezy bronchitis (Konig and Godfrey, 1973a, b) . The present study was done to determine the prevalence of abnormal bronchial lability and skin atopy in children with CF and their first-degree relatives.
Subjects and methods Thirty-five children with CF and 59 first-degree relatives (37 parents and 22 sibs) were studied. The children attended this hospital between July 1973 and January 1974 and at the times of testing they were free of acute infection. The relatives were all volunteers and the purpose of the study was explained to them. Some ofthe relatives of patients were too young to be exercised, and some of the younger patients and relatives refused skin testing. The mean age of the patients tested was 10 2 years (4-18), sibs 11 5 years (6-18), and parents 37-3 years Exercise tests were performed by the subjects running on a treadmill for 6 minutes at a slope of 10 degrees and at a speed of 3-4 mph, the speed being adjusted to give a pulse rate of approximately 170/min (Connolly and Godfrey, 1970) . Before testing the patients were given routine percussion physiotherapy. The peak expiratory flow rate (PEFR) was measured by a Wright Peak Flow meter before exercise, at 2-minute intervals during exercise, and for 15 minutes afterwards. In each case the best of 3 efforts was recorded. Bronchodilator aerosol was not used. Indices were calculated as below. Normal values for PEFR were taken from Nairn et al. (1961) . The upper limits of normal for the indices were taken from the data of Silverman and Anderson (1972) . Bronchial lability was considered abnormal if any of the indices were abnormal. The Jones lability index (Jones and Jones, 1966) Patients. 20 male and 15 female patients were exercised. Increased lability was found in 19 (54%), 12 being male. 8 of the 19 patients had an abnormal percentage rise; in 5 this was not associated with an abnormal percentage fall. 14 patients had an abnormal percentage fall; in 11 this was not associated with an abnormal percentage rise. 38 relatives of 17 patients. There was no significant difference in the prevalence of increased bronchial lability in this group of relatives compared to the group as a whole, 26% being abnormally labile. There was trend towards increased lability in the relatives of labile patients, but the numbers were not large enough to be conclusive (Table II) .
Atopic history and exercise tests. 55 relatives, from whom a history had been obtained, had exercise tests. Abnormal bronchial lability was Patients' histories and relatives' exercise tests. 31 relatives of 7 patients with a definite history of wheezing were exercised and 7 (23%) were found to be abnormally labile.
Mean values for the indices of exercise lability. Examination of the mean indices (Table  III) showed a difference (P = 0O001) between patients and relatives, except in the percentage fall index, in which there was no significant difference between the groups; the difference in the modified Jones Lability Index was at 5% significance level. Despite the fact that a greater proportion of both relatives and patients showed bronchoconstriction, the degree of bronchodilatation was equal in the relatives overall and considerably greater in the patients. The differences between the patients and sibs were less marked though still significant. For PEF% and % Rise, P = <001; for Exercise Lability Index, P = <0 05. Significant differences between sibs and adults could not be shown, however. The higher prevalence of increased bronchial lability in atopic relatives compared to nonatopic relatives was not reflected in the mean figures.
Comparison of skin and exercise tests. Relatives. 50 relatives had both skin and exercise tests, showing that the prevalence of abnormal bronchial lability among atopic and nonatopic subjects as assessed by skin testing was constant, though the numbers in the atopic group were small (Table IV) . Patients. 21 patients had both tests and again, though numbers were small, the prevalence of abnormal bronchial lability in atopic and nonatopic subjects was similar. 6 of 11 atopic and 7 of 10 nonatopic subjects were abnormally labile.
Discussion
In the present study 54% of patients with CF had increased lability. This was less than in the study of Day and Mearns (1973) , who found increased lability in 73% of the CF patients tested.
The type of exercise may in part account for this difference, in that they used free-range running. Anderson, Connolly, and Godfrey (1971) have shown that free-range running is a slightly more potent stimulus to induce postexercise bronchoconstriction than treadmill running. Treadmill walking did not induce increased lability in a group of CF children reported by Heimlich, Strick, and Busser (1966) .
Increased lability in the present study was due more to bronchoconstriction than to bronchodilatation, 11 of 19 abnormally labile patients having bronchoconstriction alone, 3 having both bronchoconstriction and bronchodilatation, and 5 having bronchodilatation alone. This contrasted with the findings of Day and Mearns (1973) who found increased lability in CF patients to be due more to bronchodilatation. They had a greater proportion of more severely affected patients than in the present study, and these were not only more labile but also showed increased dilatation more frequently than the less severely affected patients.
Increased prevalence of bronchial lability in response to exercise was shown in the present study in the families of children with CF. The prelence in both the nonatopic and atopic relatives was different from that in a normal population reported by Konig and Godfrey (1973a, b) , who found that 2 (8%) of 24 control subjects in their study had abnormal bronchial lability.
However, atopic relatives of CF patients showed a similar prevalence to the atopic relatives of their patients with wheezy bronchitis and asthma (Table V) . While the abnormaJ lability in the present study seemed to be related to the atopic status as assessed by the history, this was not borne out by comparing it to the results of skin tests. An inherited mechanism, probably different to that in asthma and wheezy bronchitis, may be responsible for these findings in some relatives. Other variable and unrelated findings have been shown in the heterozygotes for CF and are not sufficiently constant to be used as a means of identification (Spock et al., 1967; Danes and Beam, 1968) .
Increased prevalence of atopy was found in the relatives of children with wheezy bronchitis and asthma (Konig and Godfrey, 1973b) , but in the present study of the relatives of CF patients the prevalence of atopy was found to be less than in the control population. Prevalence of positive skin tests was less both in the nonatopic and atopic relatives than in the control population.
A different pattern of bronchial lability was found in the relatives of the CF patients, who showed mainly bronchoconstrition in response to exercise, whereas the relatives of children with asthma and of infants with wheezy bronchitis were reported to show mainly bronchodilatation. The mean figures for percentage rise and percentage fall do not reflect this, however.
The family study of 38 relatives of 17 patients showed that apart from the previously mentioned trend towards increased lability in the relatives of labile patients, neither atopy in patients or relatives as assessed by skin testing, nor a patient's history of acute airways obstruction influenced the findings. Acute airways obstruction in CF patients may differ in some cases from that in asthma in its mechanism, which may be similar to that in chronic obstructive bronchitis. Gimeno et al., (1974) *Data from Konig and Godfrey (1973a, b) .
of the airways to histamine. Clearly, asthma and cystic fibrosis may coexist, and in this study the best indication was the history rather than skin tests. Increased atopy in patients as evidenced by skin tests confirms the findings of Mearns, Longbottom, and Batten (1967) , who reported that 38% of 86 CF patients had positive reactions to A. fumigatus. McCarthy et al. (1969) found that 49%0 of 37 older CF patients had positive skin reactions to A. fumigatus. 48% of the patients in the present study had positive skin reactions to common allergens compared to 43%0 in the group studied by McCarthy et al. The results of skin testing the relatives of CF patients are not significantly different from those expected in a normal population. Allergy does not appear to be a dominant factor in the aetiology of the increased bronchial lability in the relatives of CF patients; it is possible that inherited factors could be responsible, but this could not be determined. 
